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Experimental 

Crystal data 

C 38 H 3 4C1 2 N 4 0 2 
M, = 649.59 
Monoclinic, Kj/n 
a = 12.0421 (2) A 
b = 16.9085 (2) A 
c = 15.9316 (2) A 
B = 101.243 (1)° 

Data collection 

Bruker APEX DUO diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tna,, = 0.897, T max = 0.941 

Refinement 

R[F 2 > 2a(F 2 )] = 0.038 

wR(F 2 ) = 0.112 

S = 1.02 

7297 reflections 



V = 3181.64 (8) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.25 mm~' 
T = 100 K 

0.45 x 0.35 x 0.25 mm 



40369 measured reflections 
7297 independent reflections 
5623 reflections with / > 2a(I) 
R m . = 0.036 



415 parameters 

H-atom parameters constrained 
A/w = 0.30 e A~ 3 
Ap mi „ = -0.28 e A -3 



Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT 
(Bruker, 2010); data reduction: SAINT, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 



In the title compound, CssI-L^C^^C^, the piperazine ring 
adopts a chair conformation. The pyrrolidine rings that are 
fused to the piperazine ring adopt envelope conformations (in 
which the C atoms connecting the two rings represent the 
flap). The indoline ring systems are approximately planar 
(r.m.s. deviations = 0.026 and 0.034 A) and are aligned at a 
dihedral angle of 54.98 (3)°. 

Related literature 

For background to the class of dispiro compounds, see: Al 
Mamari et al. (2012). 
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IUCr electronic archives (Reference: BT5908). 
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Acta Cryst. (2012). E68, ol664 [doi:10.1107/S1600536812019678] 

1,r-Dibenzyl-5 r 5 ff -dichloro-1,r',2,2' f -tetrahydrodispiro[indole-3,7'-[6,9]diaza- 
tricyclo[7.3.0.0 2 ' 6 ]dodecane-8',3 ff -indole]-2 r 2' f -dione 

Khalil Al Mamari, Hamid Ennajih, Rachid Bouhfid, El Mokhtar Essassi and Seik Weng Ng 
Comment 

We reported the the 1,3-dipolar cycloaddition of l-allyl-5-haloisatin derivatives as dipolarophiles with the azomethine 
ylides generated in situ from iV-allylisatin and L-proline to yield dispiro-oxindoles (Al Mamari et al, 2012). Although 
one of the reactants is optically active, the product,C3oH 3 oCl2N 4 02, crystallizes in a centrosymmetric space group, as does 
the title compound (Scheme I). The piperazine ring adopts a chair conformation. The pyrrolidine rings that are fused to 
the piperazine ring adopt envelope conformations (in which the N atom represents the flap) (Fig. 1). The indoline fused- 
ring systems are planar (r.m.s. deviation 0.026, 0.034 A); the two fused-rings are aligned at 54.98 (3) °. 

Experimental 

A mixture of l-benzyl-5-5-chloro-indoline-2,3-dione (1 g, 0.0045 mol) and proline (0.5 g, 0.004 mole) in ethanol (20 ml) 
was heated for 2 hours. On completion of the reaction as indicated by TLC, water (50 ml) was added. The precipitate was 
collected and recrystallized from ethanol to yield colorless crystals. 

Refinement 

All H-atoms were placed in calculated positions (C-H 0.95-0.98 A) and were included in the refinement in the riding 
model approximation, with U(R) set to 1.2 (7(C). 
The (0 0 1) and (-1 0 1) reflections were omitted owing to bad disagreement. 

Computing details 

Data collection: APEX2 (Broker, 2010); cell refinement: SAINT (Broker, 2010); data reduction: SAINT (Broker, 2010); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: X-SEED (Barbour, 2001); software used to prepare material for publication: 
publCIF (Westrip, 2010). 
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1,1 '-Dibenzyl-5,5 "-dichloro-1 ,1 ",2,2"-tetrahydrodispiro[indole-3,7'- 
[6,9]diazatricyclo[7.3.0.0 2 ' 6 ]dodecane-8',3"-indole]-2,2"-dione 



Crystal data 

C 38 H34C1 2 N 4 0 2 
M r = 649.59 
Monoclinic, P2i/n 
Hall symbol: -P 2yn 
a = 12.0421 (2) A 
i = 16.9085 (2) A 
c = 15.9316(2) A 
P= 101.243 (1)° 
V= 3181.64 (8) A 3 
Z=4 

Data collection 

Bruker APEX DUO 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.897, T max = 0.941 



F(000)= 1360 

D x = 1.356 MgnT 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 9923 reflections 

(9 = 2.3-30.5° 

ft = 0.25 mirT 1 

T= 100 K 

Prism, colorless 

0.45 x 0.35 x 0.25 mm 



40369 measured reflections 
7297 independent reflections 
5623 reflections with / > 2<r(7) 
R mt = 0.036 

^max 27.5 , $rnin 2.1 



A = -15->-15 
& = -21— >21 
/=-20->19 



Refinement 

Refinement on T^ 2 

Least-squares matrix: full 

i?[i^>2f7(F)] = 0.038 

wR(F 2 ) = 0.U2 

S = 1.02 

7297 reflections 

415 parameters 

0 restraints 



Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
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w = + (0.0576P) 2 + 1 .032P] A/w = 0.30 e A" 3 

where P = (F 2 + 2F 2 )/3 Ap mm = -0.28 e A~ 3 

(A/^max = 0.001 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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fin 

CIO 


A A 1 O A 

0.0184 


(6) 


A AOA/C 

0.0296 


(8) 


A AO A 1 

0.0243 


/'o^ 

(8) 


A AAAO /C\ 

0.0002 (5) 


A AA/1 1 /C\ 

0.0043 (5) 


A AAO A ( C \ 

0.0024 (6) 


Cll 


A A 1 OA 

0.0189 


(6) 


A AO OO 

0.0278 


(8) 


A AO ~i 1 

0.0231 


(8) 


A AAAjC SC\ 

0.0006 (5) 


A AA A C /C\ 

0.0045 (5) 


A AAAA ( £\ 

0.0009 (6) 


C12 


a a 1 

0.0187 


(6) 


A -1 A 

0.0240 


(7) 


a A0 1 n 

0.0237 


(8) 


A A A A 1 /C\ 

-0.0001 (5) 


A A A C A /C\ 

0.0054 (5) 


A A A 1 n t £\ 

0.0017 (6) 


C13 


a An o 

0.0233 


(7) 


A AO AO 

0.0293 


(8) 


A AO 1 A 

0.0219 


/o\ 

(8) 


A A A 1 H f£\ 

0.0017 (6) 


A AAOO /C\ 

0.0032 (5) 


A AAOO 

0.0022 (6) 


C14 


A AO CC. 

0.0285 


(7) 


A AOAA 

0.0300 


(8) 


0.0246 


(8) 


A AA^/1 {£\ 

U.UU54 (6) 


A AAO" /I /^A 

0.00/4 (p) 


A AAOO i (i\ 

0.00 / / (p) 


pic 


a Ann 

0.0277 


(7) 


A AO f A 

0.0250 


(8) 


A AO £ 1 

0.0361 


/A\ 

(9) 


A A A A C / £\ 

-0.0005 (6) 


0.0096 (6) 


A AAC A /n\ 

0.0054 (7) 


p i /- 

do 


A An c 

0.0235 


(7) 


A AO H A 

0.0274 


/o\ 

(8) 


A AOAA 

0.0299 


/A\ 

(9) 


A AA1 C ( £\ 

—0.0035 (6) 


A A A A £ / £L \ 

0.0046 (6) 


A AAAO ZO"\ 

—0.0008 (7) 


C17 


a An o 
0.0232 


(7) 


A AO OA 

0.0370 


(9) 


A AOA A 

0.0204 


/o\ 

(8) 


A AA 1 H ( £\ 

-0.0017 (6) 


A AAAO ( C\ 

0.0002 (6) 


A AAO 1 ( £\ 

-0.0021 (6) 


C18 


a aooo 
0.0232 


(7) 


A AO A *7 

0.034 / 


(8) 


A A1 OO 

0.0182 


(7) 


A AAOO 

— U.UUzz (6) 


A AAA/1 /C\ 

U.UUU4 (5 ) 


A A A 1 A i £\ 

U.UU14 (6) 


C19 


A Ainn 

0.0297 


/o\ 

(8) 


A AO OA 

0.0320 


/A\ 

(9) 


A AO H 1 

0.0371 


/1 A\ 

(10) 


A AAO A /£\ 

-0.0034 (6) 


A AA£A fH\ 

0.0069 (7) 


A AAO A /H\ 

0.0024 (7) 


L20 


A A'? O A 

0.0330 


(8) 


A AO C H 

0.0357 


(9) 


A A A AC 

0.0495 


/ 1 1 \ 

(11) 


A AA A A /H\ 

0.0049 (7) 


A A 1 1 A ZO\ 

0.0119 (8) 


A AA1 £. fO\ 

0.0036 (8) 


C21 


A AO /I 1 

0.0243 


(7) 


A A/1 1 

0.0461 


( 1 A\ 

(10) 


A A/1 A A 

0.0404 


/"1 A\ 

(10) 


A AAA1 /0"^ 

—0.0001 (/) 


U.UU/9 (/) 


A A A A 1 ZO\ 

—0.0001 (8J 


C22 


A AO O 1 

0.0281 


/o\ 

(8) 


A CiA 1 O 

0.0412 


/1 A\ 

(10) 


A A/1 TO 

0.04 11 


(11) 


A A 1 A A fH\ 

-0.0109 (/) 


U.UU/U (/) 


A AAOO /o^ 

—0.00 11 (8) 


C23 


A AO Ol 

0.0283 


/o\ 

(8) 


A AO A A 

0.0340 


(9) 


A A A AO" 

0.0407 


A\ 

(10) 


A AAOA S/l\ 

-0.0029 (6) 


A A A A 1 fH\ 

0.0041 (7) 


A AAO A ZO\ 

-0.0084 (8) 


p^ /i 
L24 


A A 1 O /I 

0.0184 


(6) 


A AO OA 

0.0280 


(8) 


A AO /^O 

0.0263 


(8) 


A A AO A /C\ 

—0.0024 (5) 


A AAOA /C\ 

0.0029 (5) 


A AAO 1 

0.0021 (6) 


C25 


A A 1 O 1 

0.0183 


(6) 


A AO O A 

0.0224 


(7) 


A AO 1 O 

0.0218 


(7) 


A AAOO /C\ 

-0.0028 (5) 


A AA 1 H /CA 
0.001 / (5) 


A AAA^C 

—0.0006 (b) 


PO £ 

C26 


A A1 Af 

0.0195 


(6) 


A AO 1 O 

0.0212 


/OA 

(7) 


A AO/^A 

0.0269 


(8) 


A AA/1 C /C\ 

—0.0045 (5) 


A AA/^/1 /C\ 

0.0064 (5) 


A AA1 A f£\ 

—0.0014 (6) 


C27 


A AO A 1 

0.0241 


(7) 


A AO C A 

0.0254 


/o\ 

(8) 


A AO OO 

0.0283 


(8) 


A AA^C /C\ 

—0.0065 (5) 


0.0066 (6) 


A A A 1 H i £\ 

-0.0017 (6) 


POO 

L28 


A AO O A 

0.0324 


/ O \ 

(8) 


A AO O O 

0.0338 


(9) 


A AT 1 /I 

0.0314 


/A\ 

(9) 


A A 1 1 1 ( £\ 

-0.0111 (6) 


A A 1 1 O /ZT\ 

0.0113 (6) 


A AAAC (H\ 

-0.0095 (7) 


C29 


A AO A C 

0.0345 


(8) 


A AO C jC 

0.0256 


(8) 


A AC 1 A 

0.0514 


(11) 


A AA/1'} i £\ 

—0.0063 (6) 


A A1 OO ZO\ 

0.01 /8 (8) 


A A1 1 A ZO\ 

-0.0114 (8) 


p -> n 

C30 


A AOOC. 

0.0295 


(8) 


A AO/1 1 

0.0Z41 


(8) 


A C\AH A 

0.04 /4 


(ii) 


A AAA 1 ( £.\ 
0.000 1 (6) 


a AAAA tn\ 
0.0099 ( /) 


A AA 1 A (H\ 
0.00 14 ( /) 


PO i 

C31 


A AO A 1 

0.0201 


(6) 


A AO A A 

0.0249 


(7) 


A AT 1 C 

0.0315 


(9) 


A AAO O { C\ 

-0.0032 (5) 


A AA/^O ( £\ 

0.0068 (6) 


A AAAO 

0.0002 (6) 


poo 

C32 


A AO A 

0.0269 


(7) 


A AO O O 

0.0338 


/A\ 

(9) 


A AO C /I 

0.0354 


(9) 


A AA1 £ { £\ 

0.0036 (6) 


A AA A A ( £\ 

0.0049 (6) 


A A 1 O 1 SH\ 

0.0131 (7) 


V J J 






U.UZJJ 


I 'J 


n mnn 

U.UjUU 




o nn54 


U.UU47 ) 




C34 


0.0352 


(8) 


0.0321 


(9) 


0.0273 


(9) 


0.0069 (6) 


0.0054 (6) 


-0.0031 (7) 


C35 


0.0329 


(8) 


0.0461 


(11) 


0.0362 


(10) 


0.0080 (7) 


-0.0073 (7) 


-0.0121 (8) 


C36 


0.0245 


(8) 


0.0442 


(11) 


0.0563 


(12) 


0.0005 (7) 


0.0072 (7) 


-0.0089 (9) 


C37 


0.0319 


(8) 


0.0508 


(11) 


0.0462 


(11) 


0.0025 (7) 


0.0141 (8) 


0.0055 (9) 


C38 


0.0274 


(8) 


0.0477 


(10) 


0.0305 


(9) 


0.0034 (7) 


0.0036 (6) 


0.0094 (8) 



Geometric parameters (A, °) 



Cll— C14 


1.7492 (16) 


C13— H13 


0.9500 


C12— C28 


1.7432 (18) 


C14— C15 


1.379 (2) 


01— CIO 


1.2137(18) 


C15— C16 


1.393 (2) 


02— C24 


1.2092 (19) 


C15— H15 


0.9500 


Nl— C9 


1.4492 (19) 


C16— H16 


0.9500 


Nl— C8 


1.4714(19) 


C17— C18 


1.5144(19) 


Nl— C5 


1.478 (2) 


C17— H17A 


0.9900 


N2— C25 


1.4492 (18) 


C17— H17B 


0.9900 


N2— CI 


1.4686 (18) 


C18— C19 


1.384 (2) 


N2— C4 


1.4800(19) 


CI 8— C23 


1.385 (2) 
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XTO PI A 

JN3 — CIO 


1 o "7^ a / 1 a\ 
1.3 /o4 (19) 


XT'? P 1 1 

N3 — Cll 


1 -1 A /I 1 / 1 A\ 

1.4U41 (19) 


XT') P | -7 

N3 — C17 


1 yl /" A 1 / 1 0\ 

1.4601 (18) 


XT/1 PO /I 

N4 — C24 


1 0"7C /ON 

1.375 (2) 


XT A /ill 

JN4 — C31 


1 Af\A /1\ 

1.404 (2) 


N4 — C32 


1 yl C A f / 1 A\ 

1.4596 (19) 


p 1 P O 

CI — C2 


1 OA /ON 

1.530 (2) 


1 TT 1 A 

CI — H1A 


A AAAA 

0.9900 


1 TT 1 Ti 

CI — H1B 


A AAAA 

0.9900 


C2 — C3 


1 C A f\ /ON 

1.540 (2) 


p ~) TTri * 

C2 — H2A 


A AAAA 

0.9900 


C2 — H2B 


A AAAA 

0.9900 


PO p a 

C3 — C4 


1.525 (2) 


p o tto a 

C3 — H3A 


A AAAA 

0.9900 


C3 — H3B 


A AAAA 

0.9900 


C4 — C5 


1 C A A /ON 

1.504 (2) 


/"^ /I TT A 

C4 — H4 


1 AAAA 

1.0000 


C5 — Co 


1 CO A ZO\ 

1.524 (2) 


C5 — H5 


1.0000 


C6 — C7 


1 COO /"0\ 

1.533 (3) 


P / TT/" A 

Co — H6A 


a aaaa 

0.9900 


p / TT/"Ti 

Co — H6B 


A AAAA 

0.9900 


C7 — C8 


1.535 (3) 


P*7 TTT A 

C7 — H7A 


A AAAA 

0.9900 


C / — H /B 


A AAAA 
U.99UU 


C8 — H8A 


A AAAA 

0.9900 


f • q T TOTi 

C8 — H8B 


A AAAA 

0.9900 


C9 — C12 


1 C 1 /I /"0\ 

1.516 (2) 


C9— CIO 


1.567 (2) 


C9— C25 


1.5842 (18) 


Cll — Clo 


1 T01 /T\ 

1.381 (2) 


pi i pn 

Cll — C12 


1 /I A A ZO\ 

1.400 (2) 


pio pit 
Clz — C13 


1 1Q1 ZO\ 

1.383 (2) 


P 1 O P 1 /I 

C13 — C14 


1 Tfll ZO\ 

1.391 (2) 


pa xti po 

C9 — Nl — C8 


116.24 (12) 


pa xti pc 
C9 — N 1 — C5 


11C A tZ / 1 0\ 

115.46 (12) 


PO XT1 PC 

Co — N 1 — C5 


1 A/^ ha /n\ 

106.64 (12) 


PIC XTI P1 

C25 — N2 — CI 


11CC1 /1 1 \ 

115.51 (11) 


POC X T -) /~i A 

C25 — N2 — C4 


1 1 f AO / 1 0\ 

115.48 (12) 


P 1 XTO P -1 

CI — N2 — C4 


1AC A 1 

105.41 (11) 


P 1 A XTO P 1 1 

CIO — N3 — Cll 


111 /ii /i i\ 
111.42 (12) 


CIO — N3 — C17 


in n / 1 o \ 

123.27 (13) 


Cll— N3— C17 


125.29 (12) 


C24— N4— C31 


111.47(12) 


C24— N4— C32 


121.18(14) 


C31— N4— C32 


127.02 (13) 


N2— CI— C2 


104.22 (12) 


N2— CI— HI A 


110.9 



P 1 A PO A 

C19 — C20 


1 O A 1 /O \ 

1.391 (2) 


P 1 A TT 1 A 

C19 — H10 


A ACAA 

0.9500 


PI A PO 1 

C20 — C2 1 


1 O O A /O \ 

1.380 (2) 


/- • n A T TO A 

C20 — H20 


A ACAA 

0.9500 


C21 — C22 


1 oz:z: /o\ 

1.366 (3) 


/rni TT0 1 

C21 — H21 


A ACAA 

0.9500 


C22 — C23 


1.391 (2) 


/iTl TTOO 

C22 — H22 


A ACAA 

0.9500 


rill ttt) 

C23 — H23 


A ACAA 
U.95UU 


P 1 /I PO C 

C24 — C25 


1.565 (2) 


nic r")£ 

C25 — C26 


1 c 1 n /o\ 

1.517 (2) 


POzT POT 

C26 — C27 


1 O O /I /o\ 

1.384 (2) 


pil/T pil 

C26 — C3 1 


1 -1AO /o\ 

1.402 (2) 


/in /Tin 

C27 — C28 


1 1 C\ A ZO\ 

1.394 (2) 


C27 — H27 


0.9500 


PI O PO A 

C28 — C29 


1 O O C /") \ 

1.385 (3) 


PO A PI A 

C29 — C30 


1 O A A /O \ 

1.390 (3) 


POA TTOA 

C29 — H29 


A AC AA 

0.9500 


PO A P O 1 

C30 — C31 


1 0 0 c /o\ 

1.385 (2) 


PO A T TT A 

C30 — H30 


A ACAA 

0.9500 


poo p 0 0 

C32 — C33 


1 COA ZO\ 

1.520 (2) 


POO TT1 O A 

C32 — H32A 


A AAAA 

0.9900 


POO TTOOTl 

C32 — H32B 


A AAAA 

0.9900 


POO POO 

C33 — C38 


1 O OzT /o\ 

1.386 (2) 


CJJ — C34 


1.391 (2) 


PO A P O C 

C34 — C35 


1 O A 1 /O \ 

1.391 (2) 


P O /I T TO /I 

C34 — H34 


0.9500 


P O C P O /" 

C35 — C36 


1 O "7 1 /"O \ 

1.371 (3) 


C35— H35 


0.9500 


C36— C37 


1.379 (3) 


P O H T T") /" 

C36 — H36 


0.9500 


POT PO O 

C37 — C38 


1 O OA ZO\ 

1.389 (2) 


POT T TT H 

C37 — H37 


A ACAA 

0.9500 


POO T T") O 

C38 — H38 


A ACAA 

0.9500 


P1/1 PIC P 1 /" 

C14 — C15 — C16 


1 OA A A / 1 

120.04 (L 


P1/I P1C TT1C 

C14 — C15 — HI 5 


1 OA A 

120.0 


P 1 /" P 1 C T T 1 C 

C16 — C15 — H15 


120.0 


P 1 1 P 1 /" P 1 C 

Cll — C16 — C15 


1 1 n "7 A / 1 

117.79 (1' 


/11 1 /"•< 1 tt 1 z: 

Cll — C16 — H16 


101 1 
121.1 


Z" 1 1 C f~*~\ £. TT1ZT 

C15 — C16 — H16 


121.1 


N3— CI 7— CI 8 


113.12 (l: 


N3— CI 7— H17A 


109.0 


C18— C17— H17A 


109.0 


N3— CI 7— H17B 


109.0 


C18— C17— H17B 


109.0 


H17A— CI 7— H17B 


107.8 



C19— C18— C23 119.02(14) 
C19— C18— C17 120.39(14) 
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C2 — CI — Hi A 


110.9 


X TT /~1 1 T T 1 T~* 

N2 — CI — HIB 


110.9 


C2 — CI — HIB 


110.9 


T T 1 A /—i -i T T 1 T~» 

H1A — CI — HIB 


108.9 


/"" 1 /"""IT /— n 

CI — C2 — C3 


\ f\r t a / 1 T \ 

105.24 (13) 


CI — C2 — H2A 


110.7 


C3 — C2 — H2A 


110.7 


CI — C2 — H2B 


110.7 


/- " ~> /" t -» TT^rTi 

C3 — C2 — H2B 


110.7 


A /~1 T IMTl 

H2A — C2 — H2B 


108.8 


C4 — C3 — C2 


1 /\T C\f\ / 1 1 \ 

102.90 (13) 


C4 — C3 — H3A 


111.2 


C2 — C3 — H3A 


111 O 

111.2 


f~\ a /~i O TT")Ti 

C4 — C3 — H3B 


111 ^ 
11 1.2 


/T^ /*" 1 '"t TT^T"^ 

C2 — C3 — H3B 


111.2 


H3A — C3 — H3B 


109.1 


N2 — C4 — C5 


108.19 (12) 


N2 — C4 — C3 


1 f\f\ f\n f ^ *~\\ 

100.07 (12) 


/— i r* /—i a /—it 

C5 — C4 — C3 


i i o t r\ / 1 T \ 

118.29 (13) 


\Ti /— i A T T A 

N2 — C4 — H4 


109.9 


/-if r~\ a tt j 

C5 — C4 — H4 


1 a a a 

109.9 


C3 — C4 — H4 


109.9 


Nl — C5 — C4 


1 A/) AC / 1 T \ 

108.45 (12) 


Nl — C5 — C6 


1 A A /"A /1 \ 

100.69 (13) 


C4 — C5 — Co 


1 1 T C A /1 A\ 

117.50 (14) 


Nl — C5 — H5 


109.9 


C4 — C5 — H5 


109.9 


C6 — C5 — H5 


109.9 


C5 — C6 — C7 


102.83 (14) 


/-If /" 1 X" TT/ A 

C5 — C6 — H6A 


111.2 


C7 — C6 — H6A 


111.2 


/""If" /— ^ / ij/-r» 

C5 — C6 — H6B 


111.2 


C7 — Co — H6B 


111 ^ 

111.2 


T 1/ « n /- TT/T1 

H6A — Co — H6B 


109.1 


Co — C7 — C8 


105.99 (13) 


Co — C7 — H7A 


1 i a r 

110.5 


/— > o in a 

C8 — C7 — H7A 


110.5 


Co — C7 — H7B 


110.5 


/— i O y-^1 rn T Tm~i 

C8 — C7 — H7B 


110.5 


H7A — C7 — H7B 


108.7 


XT 1 /" o /""IT 

N 1 — C8 — C7 


1 AO oo / 1 T \ 

103.83 (13) 


\ti rio TTO A 

Nl — C8 — H8A 


111.0 


C7 — C8 — H8A 


111 a 

111.0 


Nl — C8 — H8B 


1 1 1 A 

111.0 


C7— C8— H8B 


111.0 


H8A— C8— H8B 


109.0 


Nl— C9— C12 


113.26(12) 


Nl— C9— CIO 


113.65 (11) 


CI 2— C9— CIO 


101.19(11) 



C23 — CI 8 — C17 


HA C H /1 /1\ 

120.57 (14) 


C18 — C19 — C20 


120.25 (15) 


pio pin TT 1 A 

C18 — C19 — H10 


1 1 A A 

119.9 


C20 — C19 — HIO 


1 1 A A 

119.9 


f • t -1 PT A C ^ 1 A 

C21 — C20 — C19 


i ta it /I A 

120.13 (16) 


C ' "\ 1 ri^A TT^A 

C21 — C20 — H20 


1 1 A A 

119.9 


/-I 1 A f ' ~\ I\ TTrtA 

C19 — C20 — H20 


1 1 A A 

119.9 


C22 — C2 1 — C20 


119.92 (15) 


Czz — Cz 1 — Hz 1 


12U.U 


C20 — C21 — H21 


120.0 


C21 — C22 — C23 


1 A 1 1 / 1 /'X 

120.31 (16) 


C ' ^\ 1 ri^A TTTi 

Cz 1 — Czz — Hzz 


1 1 A O 

119.8 


rT? no tjtt 
Cz3 — Czz — Hzz 


1 1 A O 

119.8 


C 1 8 — Cz J — Czz 


120.36 (16) 


pi o f~^ r \ O TTIO 

C 1 8 — C23 — H23 


119.8 


Czz — Czi — Hz 3 


1 1 A O 

119.8 


Uz — Cz4 — JN 4 


lz4.4U (14) 


(Jz — Cz4 — Cz5 


127.43 (14) 


"KT/1 /"i 'I a /- < --\ r - 

N4 — C24 — C25 


1AO 1C /1 T\ 

1 08.1 5 (12) 


Nz — Cz5 — Czo 


112.02 (12) 


N z — Cz j — Cz4 


112. 03 (11) 


Czo — Cz5 — Cz4 


1 A 1 A/i / 1 1 \ 

101.06 (11) 


\Ti /-it r /~^A 

N2 — C25 — C9 


1 AA /" A / 1 1 \ 

109.64 (11) 


C26 — C25 — C9 


1 1 1 AT /11\ 

112.03 (11) 


C24 — C25 — C9 


1 A A 1 1 / 1 1 \ 

109.21 (11) 


C27 — C26 — C3 1 


120.16 (14) 


C27 — C26 — C25 


130.34 (13) 


C3 1 — C26 — C25 


1 AA yl /T /1 

109.46 (13) 


r*^)£. f~"~)H no 
Czo — Cz / — Czo 


11-7 00 /K\ 

11 /.83 (15) 


f ^ "\ s p/^n TTn 

C26 — C27 — H27 


121.1 


PIO pi^n TTT7 

C28 — C27 — H27 


121.1 


C29 — C2 8 — C27 


ni a-7 / 1 

121.97 (16) 


/-"in no /-'lo 
Cz9 — Cz 8 — Clz 


1 1 A T7 /1 1\ 

119. z/ (13) 


C27 — C28 — C12 


1 1 o "7/- /1T\ 

1 18.76 (13) 


p/lO /"'T(1 /^"OA 

C28 — C29 — C30 


1 T A TA /1 C\ 

120.30 (15) 


poo /- n Tnn 

Czo — Cz9 — Hzv 


1 1 A O 

119.8 


PTA p^A TTTA 

C30 — C29 — H29 


1 1 A O 

119.8 


PO 1 piA p^A 

C3 1 — C30 — C29 


117.98 (15) 


p^l piA TT') A 

C3 1 — C30 — H30 


121.0 


C29 — C30 — H30 


1^1 A 

121.0 


p^A rci i p t /I 

C30 — C3 1 — Czo 


111 tt / 1 C\ 

121.72 (15) 


/" • o /\ /- < -) 1 "KT/1 

C30 — C31 — N4 


1^0 C C /1C\ 

128.55 (15) 


C r p -> i XT/1 

C26 — C31 — N4 


1 A A /"A / 1 ") \ 

109.69 (13) 


N4— C32— C33 


113.96 (13) 


N4— C32— H32A 


108.8 


C33— C32— H32A 


108.8 


N4— C32— H32B 


108.8 


C33— C32— H32B 


108.8 


H32A— C32— H32B 


107.7 
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Nl— C9— C25 
CI 2— C9— C25 
CIO— C9— C25 
01— CIO— N3 
01— CIO— C9 
N3— CIO— C9 
C16— Cll— C12 
CI 6— Cll— N3 
C12— Cll— N3 
C13— C12— Cll 
CI 3— CI 2— C9 
Cll— C12— C9 
C12— C13— C14 
C12— C13— H13 
C14— C13— H13 
C15— C14— C13 
CI 5— CI 4— Cll 
CI 3— CI 4— Cll 



108.91 (11) 
110.36(11) 
109.24(11) 

124.52 (14) 
127.65 (13) 
107.81 (12) 
122.09 (14) 
128.04 (14) 
109.86 (13) 
119.91 (13) 
130.79 (13) 
109.29 (12) 
117.65 (14) 
121.2 
121.2 

122.49 (14) 

118.53 (12) 
118.98(12) 



C38— C33— C34 
C38— C33— C32 
C34— C33— C32 
C33— C34— C35 
C33— C34— H34 
C35— C34— H34 
C36— C35— C34 
C36— C35— H35 
C34— C35— H35 
C35— C36— C37 
C35— C36— H36 
C37— C36— H36 
C36— C37— C38 
C36— C37— H37 
C38— C37— H37 
C33— C38— C37 
C33— C38— H38 
C37— C38— H38 



119.03 (14) 
122.41 (14) 
118.56(14) 
119.85 (16) 
120.1 
120.1 

120.68 (16) 

119.7 

119.7 

119.90(16) 

120.1 

120.1 

119.95 (18) 

120.0 

120.0 

120.58 (16) 

119.7 

119.7 



C25— N2— CI— C2 
C4— N2— CI— C2 
N2— CI— C2— C3 
CI— C2— C3— C4 
C25— N2— C4— C5 
CI— N2— C4— C5 
C25— N2— C4— C3 
CI— N2— C4— C3 
C2— C3— C4— N2 
C2— C3— C4— C5 
C9— Nl— C5— C4 
C8— Nl— C5— C4 
C9— Nl— C5— C6 
C8— Nl— C5— C6 
N2— C4— C5— Nl 
C3— C4— C5— Nl 
N2— C4— C5— C6 
C3— C4— C5— C6 
Nl— C5— C6— C7 
C4— C5— C6— C7 
C5— C6— C7— C8 
C9— Nl— C8— C7 
C5— Nl— C8— C7 
C6— C7— C8— Nl 
C8— Nl— C9— C12 
C5— Nl— C9— C12 
C8— Nl— C9— CIO 
C5— Nl— C9— CIO 
C8— Nl— C9— C25 
C5— Nl— C9— C25 



-163.04 (13) 
-34.29 (16) 
7.22(18) 
21.05 (18) 
-59.38 (16) 
171.84(13) 
176.21 (12) 
47.43 (15) 
-40.98 (15) 
-158.09 (14) 
-60.34(16) 
168.86 (13) 
175.72 (12) 
44.92 (15) 
57.54 (16) 
170.24 (13) 
170.74 (13) 
-76.55 (19) 
-40.19(16) 
-157.66 (14) 
22.47(18) 
-161.02(13) 
-30.65 (17) 
4.10(19) 
-56.01 (16) 
177.95 (11) 
58.76 (17) 
-67.29(15) 
-179.21 (12) 
54.75 (15) 



CI 7— CI 8— CI 9— C20 
CI 8— CI 9— C20— C21 
CI 9— C20— C21— C22 
C20— C21— C22— C23 
CI 9— CI 8— C23— C22 
CI 7— CI 8— C23— C22 
C21— C22— C23— C18 
C31— N4— C24— 02 
C32— N4— C24— 02 
C31— N4— C24— C25 
C32— N4— C24— C25 
CI— N2— C25— C26 
C4— N2— C25— C26 
CI— N2— C25— C24 
C4— N2— C25— C24 
CI— N2— C25— C9 
C4— N2— C25— C9 
02— C24— C25— N2 
N4— C24— C25— N2 
02— C24— C25— C26 
N4— C24— C25— C26 
02— C24— C25— C9 
N4— C24— C25— C9 
Nl— C9— C25— N2 
CI 2— C9— C25— N2 
CIO— C9— C25— N2 
Nl— C9— C25— C26 
CI 2— C9— C25— C26 
CIO— C9— C25— C26 
Nl— C9— C25— C24 



177.99 (15) 
0.0(3) 
0.9 (3) 
-1.3 (3) 
0.2 (3) 
-178.36 (16) 
0.8 (3) 
-175.29 (14) 
-1.5 (2) 
2.92(15) 
176.73 (12) 
-57.05 (16) 
179.34 (11) 
56.09 (17) 
-67.52 (15) 
177.93 (12) 
54.32 (15) 
54.41 (19) 
-123.73 (13) 
174.12 (14) 
-4.03 (14) 
-67.67 (18) 
114.18 (13) 
-49.11 (15) 
-174.04(11) 
75.55 (14) 
-174.14(11) 
60.94 (15) 
-49.47 (15) 
74.76 (14) 
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n i 

Cll- 


XTO pi A f \ 1 

— N3 — CIO — Ol 


1 Tl AA / 1 /I \ 

-173.09 (14) 


pn rin pic po /i 

C 1 2 — C y — C2 5 — C24 


C A 1 mC { 1 C\ 

—50.16 (15) 


C17- 


XTO pi A p* 1 

— JN3 — CIO — Ol 


8.6 (2) 


PI A PA PTf po A 

C10 — C9 — C25 — C24 


1zHA CO /10\ 

-160.58 (12) 


Cll- 


— N 3 — C 1 0 — C9 


c c o / 1 c\ 

5.53 (15) 


XTO PTC p-> /_ POT 

N 2 — C2 5 — C26 — C27 


-53.53 (18) 


C17- 


— N 3 — C 1 0 — C9 


-172.83 (12) 


p -« /I p -> c p -) /_ POT 

C24 — C25 — C26 — C27 


no /^o /i/i\ 

-173.68 (14) 


Nl— 


p a P 1 A Pv 1 

-C9 — C 1 0 — O 1 


f A O ZO\ 

50.3 (2) 


p p\ POC ' /-_ POT 

C9 — C25 — C26 — C27 


T A 1 T / 1 0\ 

70.17 (18) 


C12- 


p p\ P 1 A P» 1 

— C9 — CIO — Ol 


1 Tl A /I / 1 A \ 

172.04 (14) 


TvTO PTf PO/^ P'll 

N2 — C25 — C26 — C3 1 


100 AO /10\ 

123.98 (12) 


C25- 


— C9 — C 1 0 — 0 1 


-71.56 (18) 


p O /I p -> C p-) /_ p o l 

C24 — C25 — C26 — C3 1 


3.83 (14) 


Nl— 


f " n P 1 A XTO 

-C9 — CIO — N3 


no on / 1 o \ 

-128.27 (13) 


C9 — C25 — C26 — C3 1 


110 OO /I IN 

-112.32 (13) 


C12- 


PA PI A XT'} 

— cy — C 1 0 — JN 3 


-o.DZ (14) 


p "> i p-> pn pin 
C3 1 — CZ6 — CZ / — CZo 


1.5 (2) 


P O c 

C25- 


/^A pi A XTO 

— C9 — CIO — N3 


1 A A OO /I T\ 

109.88 (13) 


PIC /"•->/_ POT POO 

C25 — C26 — C27 — C28 


no T/i /io\ 

178.74 (13) 


CIO- 


\yi 1 1 r~i 1 ^ 

— JN3 — Cll — C16 


176.73 (14) 


pii /-i^>t 

C26 — C27 — C28 — C29 


0.6 (2) 


C17- 


XTO pi 1 p 1 /_ 

— N3 — Cll — Clo 


A A /1\ 

-4.9 (2) 


C • ~\ / f~^'~\H POO PIO 

C26 — C27 — C28 — C12 


1 T A C 1 / 1 1 \ 

-179.51 (11) 


C1U- 


XT"3 n 1 rill 

— JN3 — Cll — C12 


O A 1 / 1 T\ 

—2.01 (1 /) 


POT POO p O A p 1 A 

C2 / — CZ8 — CZ9 — C30 


1 n /oa 

-1.9(2) 


C17- 


— JN3 — Cll — Cl2 


1 TjC t 1 /I 1\ 

176.31 (13) 


p 1 o POO p O A POA 

C12 — C28 — C29 — C30 


178.23 (12) 


C16- 


P 1 1 P 1 O P 1 1 

—Cll — C12 — C13 


0.1 (2) 


P O O POA P O A P O 1 

C28 — C29 — C30 — C3 1 


1.0(2) 


XTO 

N3— 


p 1 1 PH pi ^ 

-Cll — C12 — C13 


1 TO AT /n\ 

178.97 (12) 


C • ~\ f\ p-) a PO 1 f " o /_ 

C29 — C30 — C3 1 — C26 


1 1 /o\ 

1.1 (2) 


C16- 


p i i p i o pn 
—Cll — Clz — C9 


ito /zr\ /its 
1 /8.6U (1 3) 


POA PIA P "> 1 \T/| 

C29 — C30 — C3 1 — JN4 


1 T/I O 1 / 1 A \ 

— 1 /6.Z1 (14) 


xyj 

N3— 


p i i pn pa 

-Cll — Clz — C9 


—2.57 (16) 


POT p O /. P01 POA 

C27 — C26 — C3 1 — C30 


o o /o\ 

-2.3 (2) 


Nl— 


PA P 1 1 P 1 O 

-C9 — C12 — CI 3 


C /I O A i 1 A\ 

-54.34 (19) 


P O C PO /" P O 1 P O A 

C25 — C26 — C3 1 — C30 


1TA OC /10\ 

179.85 (13) 


C10- 


p n pn pn 

— C 9 — C 1 2 — C 1 3 


1 O /1 A \ 

—176.36 (14) 


POT p o /_ PO 1 \T/1 

C27 — C26 — C3 1 — N4 


1TC OA /10\ 

175.39 (12) 


C25- 


PA PI 1 p 1 -J 

-IV — C 1 Z — C 1 3 


/TO f\r /I A\ 
Oo.Oo (19) 


P O C P O AT 1 XT/1 

CZ3 — CZo — C3 1 — JN4 


O A 1 /1 C\ 

— Z.41 (15) 


Nl— 


PA P 1 1 P 1 1 

-C9 — C12 — Cll 


1 ot a o pn\ 

127.42 (13) 


PO A XT/1 P") 1 POA 

C24 — N4 — C3 1 — C30 


1 TT 1/1 / 1 /I \ 

177.14 (14) 


CIO- 


P A P 1 O P 1 1 

— C9 — C12 — Cll 


C dA /1 J\ 

5.40 (14) 


P O O X T A P O 1 P O A 

C32 — N4 — C3 1 — C30 


3.8 (2) 


C25- 


p r\ p i'-t pi i 

— C9 — C 1 2 — C 1 1 


11A lO /I T\ 

—110.18 (13) 


p O /I XT/1 p ") 1 PO/^ 

C24 — N4 — C3 1 — C26 


A O A / 1 C\ 

-0.39 (16) 


Cll- 


/~"iyi 

— C12 — C13 — C14 


1.5 (2) 


p^O XT/1 P l 1 p o /, 

C32 — N4 — C3 1 — C2o 


— 1 15. lb (13) 


C9— 


P 1 O P 1 1 P 1 /I 

-Cl2 — C13 — C14 


1 T /" C /I /1 /I \ 

-176.54 (14) 


P O /I X T /I P O O P O O 

C24 — N4 — C32 — C33 


O/" OO /i o\ 

-86.38 (18) 


C12- 


P 1 O P 1 /I P 1 c 

—CI 3 — C14 — C15 


-1.9(2) 


PO 1 XT A PO O PO O 

C3 1 — N4 — C32 — C33 


O /" A A / 1 A\ 

86.40 (19) 


C12- 


pn p i /i pi i 

— C 1 3 — C 1 4 — CI 1 


1 TO If p| 1 \ 

178.25 (11) 


XT/I POO POO p ") O 

N4 — C32 — C33 — C38 


O /I o /o\ 

-24.3 (2) 


p | O 

C13- 


/-i1/l pif ni/- 

— C14 — CI D — Clo 


0.5 (2) 


XT/1 r^l fll C'lA 

JN4 — C32 — C33 — C34 


156. Ul (15) 


p 1 1 
Cll- 


P 1 A P 1 C P 1 /" 

-C 14 — C 1 5 — C 1 6 


1 T A /"O /1 1 \ 

-179.62 (11) 


PO O PO O PO /I PO c 

C38 — C33 — C34 — C35 


0.3 (2) 


/-II 1 

C12- 


pi 1 p 1 / PIC 

— C 1 1 — C 1 6 — C 1 5 


1 C /T\ 

-1.5 (2) 


PTT POO p "> /I POC 

C32 — C33 — C34 — C35 


1 T A AzT / 1 C\ 

-179.96 (15) 


XTO 

N3— 


n 1 rii /: /~>ic 

-Cll — Clo — CI 5 


1 "7 A OO / 1 /I \ 

179.88 (14) 


/""TO /~i *5 /I PTC /-iT/^ 

C33 — C34 — C35 — C36 


A T P5\ 

0.7 (3) 




_c 1 s r 1 6 r 1 1 


i.z (^z; 


r^4 r"*5 r^6 r^7 


—1 1 (W 


C10- 


-N3— CI 7— CI 8 


-104.10(16) 


C35— C36— C37— C38 


0.6 (3) 


Cll- 


-N3— CI 7— CI 8 


77.78 (18) 


C34— C33— C38— C37 


-0.9 (3) 


N3- 


-C17— C18— C19 


62.0 (2) 


C32— C33— C38— C37 


179.42 (16) 


N3- 


-CI 7— CI 8— C23 


-119.42(17) 


C36— C37— C38— C33 


0.4(3) 


C23- 


-CI 8— CI 9— C20 


-0.6 (3) 
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